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PROBLEM TO BE SOLVED: To enable a color display by selectively coloring plural colors 
by nrteans of particle groups which are enclosed in the space between a pair of substrates. 

SOLUTION: This picture display medium 12A is provided with a pair of the substrates 22, 
24 which have transparency in both and enclose gas in the space between the same. A 
pair of the substrates 22, 24 are respectively provided with transparent electrodes (ITO). 
28, 30. Two kinds of parUde groups 34M, 34Y which are different in color, have the same 
minus electrification polarity to each other and are made to mutually differ in adhesion 
force to the substrates 22, 24 are enclosed in the space between a pair of the substrates 
22, 24. A vA\\Xe parficle group 32 of positive polarity which is different in electrification 
polarity from the particle groups 34M, 34Y is enclosed in the space. A voltage is applied to 
the electrodes 28, 30 in such a manner that the electric field determined in accordance 
with the particles which are made to move is imparted to the particles. 
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m§i-M<^Wi.cr)m<7i^^iz^X^ix. lS.\>^z^mtc 

0 j!?>-^iBi-(5D«^fi&f4^*'^i. trnzmsmmizn-t^ 

im:h^s.v^izm^^h'\i:tim.mmmcr>n=Fmt . 
msSMm.mm<^n.^m{cnL. ^m^-^m=Fmizmt 

mtzmm<mmmyimm. 

jbmmmm 5 <^^hj}- 1 mzEEM<^mmm?ms. 

mx^titiwi 1 <r>^\^mst . 1 co'bmsnzmt 
[ mrn^ 1 0 ] mmm'^i^^h-:H(ommzi^Wi 

tfcii'-=3r< t i> 1 ^<7ym-m^zX 

9 <?5fsifL*- 1 mi<zim(mm.^mw.. 

\.z^<r)^^z%Wifinx^ixXiiW&^itm^l>zm^^ 



H^:h^m^iizm^£^^-^tzwmm(on.^mt . 

M^^ii'-=5r< ^: i ia?p,£0f4^sp*ii}frie~^ft<7)aac^r^ 
<ryst^\.zmx^ivtz^ t Sr#^fc-ri>lt^^ 1 1 tm<r> 

[ rtii<Ji 1 4 ] msm 1 1 T^Mif^a 1 3 <7)M^i3i)> 1 
mmm<Dn^mmL. nm$^m^mizm\^f<imi 

[ mm 1 6 ] Kii£Bi1]fe^^*K#:tc{i»ii£^^±¥^ 

mz X t m.m^■m(^■mm^fW!.^i hix. 

IWM 1 7 ] friaiS^coiii^Pc^ 3 *> . ^J'-=5r < 1 1 
I 1 8 3 mlB^ifctOfi^StO a ^ , iJ'-^Sr < i: t 

in^2 0 3 mlEM^'PtOd ii'-^r< i: 1 1 MM 
1000 13 

mmmm. mmmmMmmmzm. j:Oi¥L< 

[0002] 

~V^<7M^^yrM^bhX ^ TwistirvgBall Display 

i2^K>^^m^mm^^) . msmm. mmm. 
^^jmzitmxhtK ^m^m(^i~oiz-\-^ts:Bmm 
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^^^'k'kw^m-hm (fe) m.^^\tmmL=f-n±<mmz 

&ti^tt*«*>^. Twisting Ball Displayli^^R 

L T L * a fctf>- y X 0 0 %<7)afea 

[0003] -:^r. ±^(oi o ^wmi:mm-h^^ 

Lxm&h^-t&mL=Ftcr)ayh^::^hlzXOmi$. 

igi^.um^xmiiXMm^tixti*) . &tm(-&) 

com^i:mmmi>zioom *)mt^zb t^x-^ i,,^.xwn 
Tv^s. ttz. m.mM^eomm'pizm.mz^'om^w. 

f} =y-~mm.<rmi^^'^t£oW^riP^!SF^S - 1 0 1 4 0 

i^^mhts:hiiK m.w-<mK^i:.-h\.^x\^htz^md!,<r> 

[0004] 

mm\,zx%f^\4^. 



[0005] t,tz. LTM-^^-ti: 

[0006] flfim^-^JSIiei: LTti. S=3rSfe<?) 

<?)-fe;l/'-C't:'# .2. :t"tt^ < iOfeS:^*-C# i t L 
V\ 

[0007] *|&aj{4. mMmz^7t.'0Si.^fLtzi^<r> 

x\ -'n(^mmco^<r>m^izmx^h.izm^mx'mwL<^ 

^^mtmiz^^^itx . Ay~m:^m^^mmm:^^m 

[00081 

imm^mm^^fzif>co^m ±simmm.(r>tii^im 
Mz^oy^mz%m'^mK^ixx\,mms[tfiMmzmm. 

Mzmw^i'zm-hnmfj^s.^^zm^j: h ^fdmm. 
mfrm.'mh. mmwm!m.'m^zn\^ . im^^ 

tt^w-r.s, -'m)mi.<7y^<o-&mz\t'm.imK^ix 
yL\t^xsi\fBmzm^'^fix\^h . 
[0010] wmmn'm-mt. zey-n<^mm.<m 

s.\>Azmm^ *) *»oi^-io#^gfts:*^^ tmzm 
mt>zm-^nm-:f}ifim^zm^?>i,<7)X'hi>, =3r±5. z 

[ 00 11 ] -f-LT, «I^I6*^S(4, :^«^c^ia^ 

[ 0 0 1 2 ] _^^-c\ 

^MTf-si:. ^fl£W(c{4. mmA<r>xo\,zmr?-mh 
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^^[^ 

mwij'^it^m^miz i *) !it^-r s z t ^^n-^ ^ . ap 
[00141^1 i±i^^^j:/<f\^i^ii>f>mw}izmm(^ 

[0015] m2itit^mz^lim^^j: b'tzi:-oXi^- 

tm. m't^amti: ^'cr^^jmiz x -c^m-r ztiizx-y 
[00 16] t:i^x\ :^mm^it\ ^Wn'k^x^f^Z 

^^t:isf>b^ti>tii>. zcofiibm^^mtmtm^tz 

i±. m^m^^yho~f\^-r^;itx-'mm^<fi^co 



[0017]-:^. l:^i^$Ji^r5ti7)J^(c{i. m^^^^jg 
wizmmmi^tfi-^^'ti't:!^. ^i^^^mimizx-^x 
fi^cr>^mmmi}'^^hi^:>xm<m^mnz£,^Kp-i^mm 

m^tti^w :^^*)-mzmLXi>. im:¥m)'t?> 

[0 0 IS] ^(ioiptc, ^»$>^^-^itM^^i>zitx^ 

<nm^<7m<r>^mzm.^ ixfzm.^mx'^m.<r>^^m^ 

miz^-^^-^X. ^^'-m.m'th:iti}^X'^h. 

X'h->xhmmhti:^^. ^tz^-^'nu-^tc^xmrnm 

w wi-h, nwmmii^m'mm.x^<^wj:Uk'f-m{z 

im-tht^iz, mm\>zmtti>zhh^j:h. 
[0020] iJt. mwm-mtim^xhw&.<mFm 
t:-mi>zmx-th. mh, mim2<n%m(riX'>\z. m 

<^n^m^-M<r>mmcom<^mmzmx-th. ^rnicj: 
0, m.iz&m^^mi)'^'^mt^i>. ^iz. m^sco 
idiz. z i^=3:< b i, 1 m-mt: fi-fe ( iMimcm 
(ofi^^jiaer^v^) t-r^t, m<^±iz^y-mm^ 

n^:hiM^^izm^h'ittimmmm<m.^b Lxhx 

[ 0 0 2 1 ] iJt. ±miLi'mcDnm:nizm^(o^mm 
^mt:-^i>ztii-s!mx'h&. ^:oj:3t;-f-s^fe^ 

*)mmTB<r>m*)^^t^'\txv^^<ox\ m^*)mm 

nx'i±m^mmimMj::^^^i'^^^>^' s?«# 

immi'XissMm-^(r>tmwxhh. 
[0022] tz^x\ ±MmLTm.<m.^^^mxv 

i)K mimscn>xot<zj~n(nmmm(o^mkz. wk 
mmcm^mmx^irkm i o/hsisii: . i o/h 

^<bi,l m^<m'¥:mi)^mM^tit:f^2cr,^h^b , 
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[0 0 24] fs^Jii ociDiat:- mmmm^ 

^izwmimtz^^t^h. 
[0025] li^Ji 1 1 smco^miz^tmmm^im 
'j^-^Kbh-mm^it^^-r^trnzmco^miz 

mt. mm-M(7)mm.<Dm<^m'm^zmA^tL. 

[0026] is*^ 1 4tsM<omm^mvmsti. tn 

tcix 0 iH'ri^ti/::mm0^ui^'i'<^wmmmcom^mi,z 
Mt. mb^-^?>^^mtzmtt:Mm'iom!^i:n^i-i, 

[ 0 0 2 7 ] ^is. ±iES-S?L|64¥S{±. ^^AiSKtC 
i ^ t J: i ^. iOJ©-^. 



[0028]$^>t-,JiiB L/cBtS^iSI** J^viaSJi 

10 0 2 9]$ hlztfz. ±niLtzmiSim^Mi^ttzl.i 
[0030] 

[ 0 0 3 1 3 la 1 tcS^-r i -5 1;, **ife<'^.@tc^SB 
[0032] mm.mimi^ l 2 A(4. ii'-:5r< b i>-:tj 

(^mm<^mmx'imij) *m^^t:^i-hbmzfs<o 

^mzm.mmA^titz < im^^mmzmm Lxi^x 

2. 24#^ti:. ^B^^ ( I TO) 2 8, 30^m^ 

•ru-&. fip-^, iiM«^«!E#i 2 A^mm.'r^mm2 

2. 2 4(C{4, 0iJi.{±'25X25xl.lS •Jc7)JiHJIi:ffi2 

2, 2 4<^IStC{4. 1^3*^^ J; a ff»ifeS|5$-15X155 

0 X(r>lE)jm\,zm 0 ^TSS^^JbS L^: >- U a 

1- 2 6 tJ: 0 . ^^sErffl^^^iiS . 
[0033] — ^tc0««2 2. 24 O^fOJiieSiaK 

St-ti— ) SrWt--§= i: ^fttzSM 2 2,. 2 4 l.zm'tn^ 

:him^zmt{:h^fzwkm {^^^(mmx'ii2m 

S) <!0m^P34M, 34YA^§^ASi^TV^«>. i/i. 

3|sieSfe<^^-e{4. ^^S3 4 M\ 3 4 Yi: tinrmffitt 

comtsh {^mm<7ymmx'\i+) ii'-=^< ism (* 

^ixX^^h. 'SrtJ. ::iOlS^^Sf3 2{4, afeT*-!,. *4 
4 M . 3 4 Y t {i1ir«S1t<?5M^r&Mi=^t LT . 

±M<r>ii 3 tc. ^^2 2.24 iz-m'hnm:nt:m'^iz 

[00343 5 A{4. 3KgKm«l 6 Srffll 

^gg^jlil 6t^BB^®2 8. 30ti7)iatC 

KwmiAtmn^nx^^h. ^5^*5. SB^isssoffli 

o^^ttbMz^ ia^L=5rv\ CPU. ROM. R 

M. I /o^- vm^mmzwrnrnz^uza yhu 

-y\Si}^W^^ixX^^h. 

[00351 )K^S3 2<?5afesK[^t LTfi. K'ft^^' 
y-irWIsm^K U ^ ^' i5"J i^- bto^l^cfiS^T ( fli 
^k-ft^iax^ (tt) «MBX-*'7>f h ) . 
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MX) . .1f»J-f h7 7yW>l-oa:f-^>'£0«Sm?- {-T^^y 
(1^) l§yl^7'D>'L, Shamrock Technologiesin 

cM ssT-2 ) , :7 y-fl:^«c?)mii^ (a:*;X?-^>- 

$^CF-100, rT-^^yZjIMCFGL.CFGM) . i^'J 3— 

a-i^r pLiooo4^v>f M) . mt^^y^^^o:r, 
■ r9 '))v<7MW^ ( B-^wmm^^-v ^No 1 8 

10 0 3 6] n.'^mSA Mti. -?^yf'^<Dn^^aT 

m&^. c. I. i^y^yhi^-y]'5 7i:mmm.m 

tK;^, ^mLX-^^y^^cnmrFl 9MtLfz, 
[00 37] ©^P3 4Yi; L-C, -fXD-^^i^2:OT 
S»I35, C. I. e^'';<>'h • -fxo-l 2Sr5SS 

[00 38] Sf-fgf34M. SAYizim-mm^'^ti: 

^a2r^^^P34MtCOt^T{i-8xi 0-15C. fe^-P 
3 4YK-OI,^T;i-16X 1 0-15Ct L/v!. 
[ 0 0 3 9 ] *4^^tf0^^2 2.24 izM-^hnm 

tm^(^^\>^^^mimrz^xi:>m\'\ ttz. 

[ 0 0 4 0 ] ±mmmm^Mi^ i 2 Aiosiit^rs 

S:iSBB-r^ . m 2 IZ^-tX 5 iz. +ffc^ 2 6 C *>'15 x 15 

5 xcniEjsmizm'om-tixmst^m^^titzi^ 

U3y:3'ATU-h2 6S:. 03C*f ioK. 

ifn) . V-i: Vr^feCDS^ 1 9 M . xd— fei?)^^ 1 9 



X U 3 :^3-Aru— h \>ZW. 1 iOam21a:^^S-ti:. ^ 

v"J 3 3' Ari^- N J: m 1 Jt?/^ 2 <^)S<R i: ^ 
•t. Hftl^^^iStfr 1 2 ^ff^BR^I. . 
[0 04 1 ] iXtc. ia4t:#HSLT. H^S^Sr?f^3 

[0042] i-f. :*:^Mc^?^SIt;J: -SSacJ^fi^^rM 
^\^tzk.%(n^W^Xt. im\^fzi.o\.z. -fxn-fe 
i^3 4 Y?S>^g^V^ft#^. -^-tfV^^i^ 3 4 M;ifi§5^^ft=t 
ee[^=^3 235ijEO«lSi:^r-t>Tt'^l», 

[0043] il-lrLT^m^-ti-T^^^^ti. i:J!ttcJ:-:.-c 

to'i^m^tttjtioms^^ii-r?. (ii4 (a)#b§) . 

fiP*>. ^ffi2 8. 3 0t=. ^3 0IBIJ;!WE. m«§2 8M 

li (^®2 8fi9) ti. -fxa-fi^3 4YJtl>-7-feVd' 
©^^34M(iiE<^ffi (^3 0(iJ) tcSfilLT. 

^^t^-i. (114 (A) #HB) . tuii. m^m (mffi3 

St^l. (114 (B) #M) . 
[0044] 134 ( C ) t^-r J: -5 . 

(«S30fflil) tlSv^:a£Om^S:3!?4t-l.i:. :*:t^r«^« 

H^fl^fi^a. (^Ig2 8jig) 

SP*». *^llife^t:i±>fxa-&^34 Yto;^*^# 
i(jt. '7-tf>'^ai^3 4M{i:^ilHi:-ri:i:'jt'9. 

i^mh^jih (04 (D) #BS) . 
[0045] S<b(;:'vi'3rmi^m^&j{)>ttl>i:-r 

4 (E> #83) , i5i^i:c:<^imr. m^Sr^tLT 

i<7y|:t«Si:^rS (04 (F) ^b^) , 
[0046] W.Z^ 114 ( G ) fc^^i a tC. ^ffl 
(m^3 0{il) {c|St^iEiO«^^A-tt-l.i:ll4 (C) t 

{iitOHH^^^-^^rfx. '<XO-gE^3 4Yi7);^*^*5^ 

<?)t#a*W3 2^,^^S(C#«LTl^§*>. ^xo- 
3 4 YrttM«=5:i:'cJ5feS*i+^*$n-r 

OJKSStA«}§$ixS (04 (H) o 
[0047] IjLh. 4OC0jaPgfc:fcUT4fe V-fe' 

U:t0$-05tC^. fiP^. «ffi2 8, 3 0fc. «ffi3 

o«j*>'iE. mmism^bmt^^ioiz^ ^sv^oeo^ii 

Sr*>ltSi:. ^iSffll <^3 0ffl!l) td, #fe(Rfe)<^ 
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n^Miht. -< :Lu-m=f3 4Y(r>^tfim^mizmb 
[0 0 4 8] tf^. ^Bmu^m. mmim\'^tzbt-<o 

^^iot, a^jipSr^t:-2.5MV/mi09Silr^Mm 

?F^«tC0.1#ON. 0.1f>OFF<O^DigLCt. ONtt 

10 0 5 0] m^^itoti^hfeffi. mm<7>mt^m(> 

ttP^m^Z. l.OMV/mSriltCi-r-fxo-jS^fO 

[ 0 0 5 1 1 iXt:. — M+2.5MV/mc05^>,^iEm^?: 

0. 1#ft4-t-?-<?)f*-0.5MV/m-r^ftl:^S:^< t/i 

1 . OM V/m r-^-feV :^' ¥4^ (^;^T' ^ X ( Y ) 

^r<^ir»5. -2.0]VlV/mTWa*^(W)i:^-5fw, 
[0052] ULhUiHjt^c i d '^^laiS&Of:*:^ 

2aLtJ^^t^*LTV^I.feSr^^ ij 2 Ot^ifite^-ti- 

[00 53] BD*., miiz^^^oiz^ mmLfcJio 

iz. :^=tV2 0tziim&^tX\,^t^m^LX\-*4> 
<nx. X-r-yr4 2T, v^^feSrJSOa 

x\ mta^titzwmmizm'^xm&imu'ti', ^ts. 

[00 54] ttz. ±timmtim^j:r> . i-^m-vtz 
m.n^H-^Lx-( -i^^^^ xLxij>i^mmz)!b\^tzn, 

<oxo^zm£m^^tix\i^h^i.zx-^x'^^!mKr>iy'- 



^j:-oti^izi±^ mz. -^-i-^^-fx-r^. fiii*>, ^ 
i> fzif)coms.<r>mmu-'7tmzT^^^ixh , x^ v-r 
4T, m^^ixfzmm^zmi->xw&.'kmvcth. x^ 
^^^.^-t h fdih<n'm£<^ mm, ( 7° 5 2 -ettai 

[0055] ZZ.X'. -^m60fmx\t. n=F^mi^ 
^th^^ comsx'li. m.^fmmizmmix^m-ti> ^ 
tm±i-^rzi!f>iz^ immrr^H^-t^. m^n-^^ 
^m(^m^x'im^^ms.t>^^3\ # mttiit>iZ'^m^j:^ 
mm^-r s j: 3 tzttmm^^ Epjn-r ^ , ^ 

mizmmLx^mmLXLtd, ^zx\ ixcommxu 
^i'<^mm^mm'i>f::if)t>z^ mi^^irimwijm^^K 
^^oiz'fttiimm^iz'^&trma-r^, ztuzja 
<o. m^coMt^mwuzmA-dmmii^m&^ti. ^lx. 
wmizi^m-t^. mmtzfmLmffzi^x- 
it. Mim.miznm^'^hztti-X't^^^cox'. ^izm 

^zx\ ^mncommxii. n'^tm^Lx^L^j:\>^ 
tzib<^mmmmi}.T<^}&mx'M(^^izmm't?> i 3 
(,z. m9iz^'tXoiz'mmm^^i^. ^(rt^mizm-y 

[ o 0 5 6 ] EI9 tc^-^-mffi^fl^tfOi ^ tc. 3c#^l^ 
lgi|i{±fi£^^^S!K^5li!rfi^^'<? t S ^1 J: 0 . M 

S <r 1 1 J: 0 MHi:<^f'f*^) Sr/hS < -^S i fc 
[ 0 0 5 7 i ^Jo. iK^:6i*|RtC«§^LT^?^-r&^ i: 

^$it$, H^^tit:mmzmtxm'i!)^mLxmm, 



BNSDOCID: <JP___«O0ia9O17WK_J_> 



!(8) 001-290 178 (P200 1-7S 



So 

[ 0 0 5 8 J ^.ir, ±IBaiS«^^iilS«0^l^f't-^*f5 
[ 0 0 5 9 ] ^i3, _hie3c#mE{i, ilfii^i 5 tc#^ 

[ 0 0 6 0 1 tfc . ijai^®s<^^^sKi. n.i-m 

[ 0 0 6 1 ] <X(:, 3t5:^Bj£7)^2iO*#S«OJg®$riSBfl-r 
St/f>fxn-5K^^3 2YS-fflUTv->€.« — I^", ^-bV:? 

[00631 ^m^mzii^dmrym-^U'^i^f^^ 
b # <7)ii^mMMi,i. , -i xc7-!Ki^ 3 4 Y tmrnnmcT)^ 

CliOidtw. >fxn-ig![^34Y*f^J^?g«t-*0, 
-fe'y:5'^^3 4M5!)q^S?^}^^^ (#^^^) X'h^<r) 
X\ -^xa-*4^3 4Y, 'r^fy:?!*^ 3 4M{iSVH;: 

[0 0 64 J li^34Y, 3 4M{if4@*«St^KS'5: 

@«2ffetm.jt0!i-r-i.. ^mmcryimx'ii4oo ■. 49 
Mi^^t^tzib. ^^-mhfz'oco^m^nA^ 8 ■. 

1 -i. J; a t-f XQ-S^^ 3 2 Y{1- 1 6 X 1 0 -15 
C. V-fe>:J'!K^3 4M{±-2X 1 0-15C-C^>4<l; -3 t 

iflSL. wmizt^trnz^xttz. 

mtnmzA-&.ir>m?ri (04—^6) srfif^-tA^T^ 

■r. TfJisco»mttaii?^Em^^fflv^s t ici 0 4€i 
[ 0 0 6 6 ] ^^M<r>m3(r>mm(^jm^mmt 



1 0 0 6 7 ] Bti3t L/ilS 1 <rmM<^W^X\±—n(r>m^ 
(rmz^—<n'^^^^m^xv\h . itLtcStLt. 
iico?^SS(~f^-5>H««^S{4. El 1 Otc^-r J: d 
±IB^iac{i. (**]!iWfl?®T'{i2-:>£!0 

[00681 --yjaym 1 co^^s^k 1 tct4« #-^?ibi-co 
k(r>n^mti±m^j:s>m^ (IE) c^efeoomi^iff**ttx 

[00691 mjcr>m 2 «0/JnSISIK 2 tti. H 1 tO/h^ 
(SK 1 iz^X^tifzn^bim^xt^co'J'-^j:< 1 1 1 « 

[0070] i-iT, m 1 ot^fl^f i odz^ IS 1 <o/Jn^ 

I^K 1 RlX®2cO/h^lSIK 2#'!?icMjetrm® 2 8 , 
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